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-Wh* nosing impure NO : 

2. 2 NHjOH + NOi + NO » Z N *° & 

■ ..^ . .r« <- -v _ * .* catalyst . ^w^-.^Hj 

^ n 2 o + 3 h 2 o y 



3, 2 NH 2 OH + Cfe 



? -catalyst 



NEW . ■ ^ 

N 2 0 prodn, by reacting NO, higher N oxides, Ofc or. ". 
: their mixtures with NH 2 OH or its salts, in presence of a ; 
1 Catalyst contng. a Pt group metal on an acid- re si eta nt 

^■Upport. » ' *. .,7:? 

use/advantage ' «-. : - s 

N 2 O t sufficiently pure for medicinal purposes, is obtd. 
cheaply. Process can be adapted for purification of N ? Q 
obtd. by other methods (such as action of NH ? OH or i 
HH 2 OH sulpha te^ on aqs. NaNOfc) and contaminated with . A' : 
Mgher N oxides and Oj . * ! 

reactions ^ cataly . t 

1.4NO + 2 NH 2 OH : a 3 N 2 0 + 3 H 2 0 ' 



SPECIFIC DETAILS - ■ ,.. ^ 

. Pref . process takes place at 0-90 (pref. 50)*C,il»eI^ 
in solutions contng. 5-175 (esp. 50) g/1. -J?H»9S-J55i * 
• salts. - - — 

Pref .post-reaction* solution is replenished with 




t NH 2 OM obtained by catalytic reduction of NO with jg; 

EXAMPLES . * ' V , . ^ 

• (a) Intermittent process. ^^afc.* ^ . .. 

- 1 cujn. NH 2 OH salt solution contng. 30 g/l^NHjOH, 
ancT contng; 660 g. catalyst as 15% Pt on graphite is led to 
a reactor, heated to 50* C, at a rate of iO cujn./hr. NO is 
introduced with stirring. 7.5 cu.m./hr. N 2 0 are obtained, 
compressed after separating water, and filled into steel 
' flasks. After 3.5 hrs., the solution is replenished with ; r, 
, NH 2 OH obtained by reducing NO with H 2 . ^M^ii^i^ 
; - V J Contd 663 US 




' ■■ •••..•^.•,■'s.^:•y^-^;;v'!■•^ ,l 



> : > .> v 4 \; . * j liy j £^ ^ (b ) Continuous process. - <, . • ^ ^ fj-- ^r^^§+|?f 

; -"i t'/."-,*.- • ^ .'*V'" ""- i cu.m. solutiori contng . 1 0 g/l; NH i OH'and'-'66'0'K.l 

• ; . >;_!.':. ■ ■ ;vv ;j- 'catalyst is led to a reactor, heated "to S.O^C* 2^X£" 

■'/■•■-■:. .S' solution'contiig: *0 g/l/ 1 NH,OH and'ib c.u. m ,/hjr . NO are 

"ftftU "' ""- 
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Verfahren zur Herstellung von Distickstoffoxyd 
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- Die Erfir>dung betrifft ein Verfahren wr Herstel&ung von 
Distickstoffoxyd 'bei Anwentdung yon Hydroxykumtm be^ 
xiehurtgsweise Hydroxytenfln-Salzen. < " y 4 

Es simd viele Verfahren zur Herstellung von Distickstoff- 
oxyd bekannt Distickstoffoxyd wird im techrrtschen Ma6- 
stab nach folgenden Methoden hergestellt: j.> /i.V--*"-- 

.1. durch therm ische Zersetzung. von Ammon'pumnitrat ge- 
maB Reaktion: fc . '^iJL'" > ^ > 



-ous der PteCiinirnetafigfuppe, besbnders Pkitin^fn^efnef 
\ n Menge yon 15% auf saurebestandigen Tragerstoff, 
"7 ■% z.8. Mdefculars'ielbe, Grophit ^ktiykoWe, RuB. ^v^t^tf 
. r Urn jdds . .erfindiuing^eni6Be Verfahren ; durcrtiiufarHen 
\9. wend ;aer Katalysator in die Hydix)xylam(nsu!faH6s«ng^^^ 
'; v - eingesetrt and ,bei gleidizeitigem Mfechen wW^Sfickr ^ 
' stoffmonooxyid in das Reaktionsmedium elngelelteti/u^^^;'^:.; 

bei relnes Distickstoffoxyd atgefOhrt and jxicfi 'Aio^^£ 
i den von Wcrsser komiprwniert und m/SicMfUisd^Z^^^^ 

10 faut wud. ' . ; :v ;'^.^ : '' : 

Es fct wrtetfhaftV dai Veffbhren bei hSherer Ten^ra^ 



NH 4 N0, 



N t 0 + 2 H 8 0 ; 



2. durch Verfbrennung von Ammonidk mit Sauerstoff ibeP- ' ' tur, z-B: (bei 50 °C dwcfrzufGlwen. Zur rHerstettung vo n 'f^f 
efiner Temperatur von 200 bis 500 °C Ober geeigneten ^ Distidcstoff ist es hicht erforderiich als Ausgangstoff >ei- p ^ >■ 
Katalysatoren z. B. Mn0 2 » Fe 2 0 3) Bi 2 0 3 , , _^ ; nes Stickstoffmonoxyd anzuwenden. Stidstoffmbnoxycj^J ^ ^ \ 

. 3. fenner ist es bekannt, daB man Distickstoffoxyd ctorch " kann man hoheren Stickstoffoxyden, z. B. N 2 6^ : N0 2 ,^|v > 
Wtrfcen von Hydroxykiminchtorid oder Hydroxylaininsul- V . verunreinigt sein. da im angefuhrten Faile der FrozeB y 

gemaB Glejchung 2, erfolgt: > a^^j^ * 



fat ciuf die waBrige Natriumnitrit-Losung ertKifrten Iccmn, 
Eim wesentlicher Nochtefl dleser' Verfahren ist es/ daB 
. man kem reines, sondern vorwiegend mit Nebenproduk- 
ten wie: Stidcstoffoxyde. Stidcstoff und Stauerstoff verun 
reinigtes Distickstoffoxyd erhdlt 



3*1 



Kat. 



>- ,w - 2. 2NH.0H +NO t +-W) 2N t 0 +3H.0 * 



Es wurde gefunden, daB man rewres Distickrtoffoxyd ^ Kn bescmderer Vorzwg des ^e^ 
aws Stidcstfoffmonooxyd und Hydroxy tomin im G^'en- . . . y tuiigsv^ 

wart, von Katalysator nach folgender Gfeichung erthalten ~' ^ - der-. ProzeB kerne ziisatn^ki>e Reimgung cfc^^^E^ 
Wonn: - . ' » dulctes erfo'rdert, werl 

■ ' v 3 nem Zustand erhtfJL Die Herstellungskosten T, vo^^OI^J^fe^ | 

/"istickstoffojcycrsnid bei dlesem Verfahren niedrig, weil irr *" « 
der fVodulction bilRge Awsgangsstoffe Wie: : Stickst6ff^ ^ 
- • ' r y J * . . . v-? nionooxyd wnd Wasserstoff ^wer>dtrT^ ftrxten. ^ 

Der im ProzeB angewandte Katalysator ist ein Metall : 30 Miit Hilfe des airfgefuhrten Verfahrens karin man cwBef^ 



i. 4NO.+ 2NH,0H 



Kat. 



3N.0 + 3H,0 



1 -\^--r< 





^ das iijach ^fadc^t^/Methqclen erzeugte mit einem Gehalt Tvon jfq ^NH 2 OH/I^ef3ie' 

>Lsticfet6ffoxyii reinige^ sich '^T J Kofa]yscrtor ~rn " Form ^Von FMn if it^^S^^ 



.Dhtidcstoff oxyd befinden^en ' V^nre^gungen * wre 
[hdhere St\d& fahren zw^der 

1 aes Distidtstoffoxyd. hi diesem Fa He wind 
das ^rmt^rohem oder Sauerstoff verun- 

jre$rrigte t)i^dHbffp)^ jn v ^ne Losung von Hydroxyl- 
£minsafa imrt/&$j^ bei aJekhzeiti- 

£:<gem tyisdwn elngefuhrt und otis dent R©oJctionsm , ed Fum 
A'wW «reines Vftr Medizinzwedce brauchbares Drstfidostoff- 
^Pc^ dbg^v^^ : -S'S^-?', :■■::-'■--*.. 

^^pb^Bosettigi^-^^ Sauerstoff erfolgt gemdB folgen- 
^f^der Sdatarytis^r.l^Kticm: ■•" . - . ^ "v- ~ ' . ^ 




?Z&gtt&£& . M t 



N,0 + 3H,0 

**. ■■■■ ■■ . 

J>ie ongefuihrten Prozesse, sowohl zur Herstellung ots 
^ouch zur Re*mig<ung von Distickstoffoxyd, kann men kon- 
^/tErwi^^ iiskontinuierKch durchfiihren. ' ^ 

;;^^^Beiisptei i: ■■ - .... *-v-- . . . 

and Herzmontel wsgeistatteten 
^ ^^^^ ^ Readctor wrd 1,m3 ^ Hydroxykiminsorz16siM>g mit einem 
: ^4 \* Gehalt von 30 g NH 2 OH/l, welche 660 g Katalysator in 
\ Form von Pjatin in erner Menge van 15% ouf Graphit 
.enthalt, eingetftihrt. Die Ldsung wwd bis ouf 50 °C eir- 
"d ^warmt, worcuf unter Mfechen Stickstoffoxyd mrit einer 
. . pesaSwindigkeit von J0m3 h eingefuhrt wird und'gleich- 
n vv £ ";^ zefti 9 werden 7,5 m3 ^O/h erhalten. Gewonnenes 
\:- % \ |V- I *^V c " i lf'y^« ti cks*<>ffoxyd wind noch Abscheiden yon Wosser kom-_ 
: ' v \^v^ V ' * Vprimiert und in Stohlflaschen obgefullt. Die Losung 
wird noch Ablcfuf von 3,5 Std. mit HyoVoxytomfm, das 
durch Redufktion von NO init Wasserstoff erhorten 
WLHiae, erganrt. Diese Operation wird zykKsch wieder- 



Belspiel 2: ; / 

Genannter ProzeB kann ouch iin ei^nem kontinuierfidien 
Verfohren durchgefuhrt werden. v 
In diesem Fa He wtrd >m einem mit Rtthrer und Heiz- 
mantei ousgestatteten Reoktor 1 m3 Hydroxy lomrrrl 6s ung 



1ST* 



^'f^f'^h <ftrf Gro^Jt Vnthd^e^ 

? ii|<*bis auf 50 °C erwarmt; dara^uf Werd^ 
'*Jt * P erotur !? de J? Reak to^ unteir \ ^6pdiqSm^S^SSS^& 
0 ^' Hydroxylorninlosung mit einem GeTTairv^SO^N^^* 
'V v und 10 m3 NO mit 10m3/h eingefQn^rt^r^^ 



OH/ 



19 



SO 



2S 



30 



39 



Reaktor werden gleichzeitig DisticksVoffoxy&^^^^er 
Geschwindiglceit von 7i5 m3/h und^ ^^;Ha^^^^ 
losung mit einer Geschwindigkeit '^jron^fisi/'^ 
fuhrt. 

Die Nachreaktionslasung wird mit Hydro^laminTm^es 
in einem anderen Apparat durch RedukUoVWn^lO n 
t Wasserstoff hergestellt wird, erganzt und ndchdem w[ 
;Hydroxy!aminlosung in den Reaktor, ^%ie\$^n(^ 
stickstoffoxyd hergestellt wird, eingefuhrt. 

, Paten tanspriiche: 

1. Verfahren zur Herstellung von Distidcstoffp^^ 
durch gekennzeichnet, daB Distidcstoff du^UmsefiSrT; 
von Stickstoffoxyd, hoheren - Stidcstoffoxyde, Sauerstoff 
oder einer Mischung der erwflhnten Gase "^m|* Mv' t 
droxylamin oder Hydroxylomin-Salzen ,.jn[ Gegenwart* 
eines Katolysators, welcher ein Metall aus der Platin- 
metallgruppe auf saurebestdndigen Tragern hergestellt 



2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, 
daB es bei einer Temperatur von 0 bis od'C^vbrzug? 
weise bei 50°C durchgefuhrt wird. - - ; 

..." v- ; ;- f :f \ 
3i Verfahren nach einem der AnspriJche 1 und 2, dadurch 
gekennzeichnet, daB der ProzeB in Losungen von PHy 
droxylamin oder von Hydroxylamin-Salzen von einer Kon 
zentration von 5g NH 2 OH/l bis 175 g NH 2 OH/l, gOnstig 1 
von 50g/l, durchgefuhrt wird. >.« ! ' " 




4t ' " " 



4. Verfahren nach einem der Anspruche 1 bis 3, dadurch 
gekennzeichnet, daB man die Nachreaktionslosung mit ' if^f^:^'^r.- 4 
Hydroxylamin, welches durch Katalytische Reduktion von' ^rS^ ff ' 1 
NO mit Wasserstoff erhalten wurde, erganzt. ; ^^l^^l? 
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METHOD FOR THE MANUFACTURING OF NITROGEN (I) OXIDE 



The invention pertains to a method for the manufacturing of 
nitrogen (I) oxide* [*Translator ' s note: Also known as 1 laughing 
gas 1 or dinitrogen monoxide] by using hydroxylamine [ oxy ammonia] , 
respectively hydroxylamine salts. 

Many methods for the manufacturing of nitrogen (I) oxide are 
known. On an industrial scale, nitrogen (I) oxide is produced 
according to the following methods: 

1. By thermal decomposition of ammonium sulfate, in 
accordance with the reaction: 



2 . As a result of the combustion of ammonia with the help of 
oxygen at a temperature of 200 to 500°C by means of suitable 
catalysts, e.g., Mn0 2 , Fe 2 0 3/ Bi 2 0 3 , 



NH 4 N0 3 - N 2 0 + 2H 2 0 



1 



3. In addition to this, it is known that nitrogen (I) oxide 
can be produced as a result of the effect of hydroxylamine 
[hydro] chloride or hydroxylamine hydrosulfate upon the aqueous 
sodium nitrite solution. A significant disadvantage of the said 
methods consists in that a pure nitrogen (I) oxide cannot be 
produced, but one, which is mostly contaminated with subsidiary 
products such as: nitrogen oxides, nitrogen, and oxygen. 

It was found that pure nitrogen (I) oxide [dinitrogen 

monoxide] can be produced out of nitrogen monoxide [nitrogen (II) 

oxide or nitric oxide] and hydroxylamine in the presence of a 

catalyst, in accordance with the following reaction: 

Catalyst A 
1. 4N0 + 2NH 2 OH - 3N 2 0 + 3H 2 0 

The catalyst, used in the process is a metal of the platinum 
group, in particular platinum in an amount of 15% on acid- 
resistant carrier substance (medium), e.g., molecular sieve 
(sieve sorbent) , graphite, activated coal, carbon black. 

In order for the method in accordance with the invention to 
be carried out, the catalyst is introduced into the hydroxylamine 
hydrosulfate [oxammonium sulfate; hydroxy laminosulf ate] solution, 
and, over the course of the concurrent mixing, the nitrogen 
monoxide [nitrogen (II) oxide] is introduced into the reaction 
medium whereby pure nitrogen (I) oxide is discharged, and, after 
the separation of the water, it is compressed, and filled into 
steel cylinders. 

It is advantageous, to carry the method at elevated 
temperature, e.g., at 50°C. In order for the laughing gas 



[nitrogen (I) oxide) to be produced, it is not required that pure 
nitrogen (II) oxide is used as source material. Nitrogen (II) 
oxide [nitrogen monoxide] can be contaminated with higher 
nitrogen oxides, e.g., N 2 0 3/ N0 2 , because in the quoted case, the 
process takes place in accordance with the reaction: 

catalyst A 

2. 2NH 2 OH + N0 2 + NO - 2N 2 0 + 3H 2 0 

A particular advantage of the method for the manufacturing 
in accordance with the invention of nitrogen (I) oxide 
[dinitrogen monoxide] consists in that the process does not 
require any additional purification of the end product because 
nitrogen (I) oxide [dinitrogen monoxide] is just produced in pure 
state. The manufacturing costs of nitrogen (I) oxide [dinitrogen 
monoxide] are very low in the case of this method, because cheap 
source materials such as nitrogen monoxide [nitrogen (II) oxide 
or nitric oxide] and hydrogen are used in the production. 

With the help of the cited method, the nitrogen (I) oxide 
can be purified in accordance with other known methods, according 
to which the conversion of the contaminants, which are in the 
nitrogen (I) oxide, such as higher nitrogen oxides or oxygen, 
lead* [s] [*sic!] to the enrichment of the nitrogen (I) oxide. In 
this case, the nitrogen (I) oxide, contaminated with higher 
nitrogen oxides or oxygen, is introduced into a solution of 
hydroxy lamine, having suspended catalyst, while mixing is 
concurrently performed, and out of the reaction medium, pure 
nitrogen (I) oxide, which can be used for medical purposes, is 
discharged . 




The removal of oxygen takes place according to the following 
catalytic reaction: 

Catalyst A 

3. 2NH 2 OH + 0 2 - N 2 0 + 3H 2 0 . 

The cited process can be carried out in a continuous and 
discontinuous manner for the manufacturing as well as for the 
purification of nitrogen (I) oxide. 

Example 1 : 

Into a reactor, outfitted with an agitator and a heating 
jacket [mantle] , there is introduced 1 m 3 of hydroxylamine-salt 
solution, containing 30 g NH 2 0H/1, which solution contains 660 g 
of catalyst in the form of platinum in an amount of 15% on 
graphite. The solution is heated to 50 °C whereupon, during 
mixing, nitrogen oxide, having a velocity of 10 m 3 /hour is 
introduced. The nitrogen (I) oxide thus recovered is compressed - 
after the separation of water - and filled into steel cylinders. 
After 3.5 hours have elapsed, the solution is replenished with 
hydroxylamine, which was obtained as a result of the reduction of 
NO with hydrogen. This operation is cyclically repeated. 
Example 2 . 

The said process can also be carried out in a continuous 
method . 

In this case, 1 m 3 of hydroxylamine solution, containing 10 
g of NH 2 OH/l, which solution contains 660 g of catalyst in the 
form of platinum, in an amount of 15%, on graphite, is introduced 
into a reactor, outfitted with an agitator and a heating jacket. 

4 




The solution is heated to 50 °C whereupon - over the course of 
permanent mixing - 245 1/hr of hydroxylamine solution, containing 
30 g of NH 2 OH /l and 10 m 3 of NO, is introduced into the reactor 
at the said temperature, and, simultaneously, dinitrogen monoxide 
[nitrogen (I) oxide] is discharged out of the reactor with a 
velocity of 7.5 m 3 /hr, and the secondary- reaction solution is 
discharged out of the reactor with a velocity of 251 1/hr. 

The secondary-reaction solution is replenished with 
hydroxylamine, which is produced in another apparatus, as a 
result of the reduction of NO with hydrogen, and after that, the 
hydroxylamine solution is introduced into the reactor, in which 
nitrogen (I) oxide is made. 

Patent Claims : 

1. Method for the manufacturing of nitrogen (I) oxide* 
^Translator's note: Also known as dinitrogen monoxide or 
'laughing gas'] characterized in that the dinitrogen [sic] is 
made as a result of the conversion of nitrogen oxide, higher 
nitrogen oxides, oxygen or a mixture of the said gases with the 
help of hydroxylamine or hydroxylamine slats in the presence of a 
catalyst, which [is] a metal of the platinum group, on acid- 
resistant carrier substances [media] . 

2. Method as claimed in claim 1, characterized in that it is 
carried out at a temperature of 0 to 90°C, preferably at 50°C. 
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3. Method as claimed in one of the claims 1 and 2, 
characterized in that the process is carried out in solutions of 
hydroxylamine or of hydroxylamine - salts , having a concentration 
of 5 g of NH 2 0H/1 up to 175 g of NH 2 0H/1, advantageously - of 50 

g/1. 

4. Method as claimed in one of the claims 1 thru 3, 
characterized in that the secondary-reaction solution, which was 
produced as a result of catalytic reduction of NO with hydrogen, 
is replenished. 
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